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(54) METHOD FOR SYNCHRONIZATION, MODULE AND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method that 
synchronizes a 1st module with at least one of 2nd 
modules and to provide a module for the method. 
SOLUTION: Each of the 2nd modules MOD2 transmits a 
2nd clock signal TS2 generated by a clock generator 
synchronously with a 1st clock signal TS1 to the 1st 
module MOD1, the 1st module MODI discriminates a 
time difference DIF1 between the 1st and 2nd clock 
signals, and the time difference value substantially 
indicates the transmission time difference of the 1st and 
2nd clock signals between the 1st and 2nd modules. The 
1st module transmits the item of information COR1DIF1, 
with respect to the 1st time difference DIF1 to the 2nd 
module MOD2 and the 2nd module MOD2, adjusts the 
clock generator on the basis of the information. 
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CLAIMS 



[Claim(s)] 

[Claim l] The method for synchronizing 
(MODI, MOD2) with the 1st module and 
2nd at least one module which are 
characterized by providing the following 
and which have a clock generation 
machine (GENl, GEN2), respectively The 
step which transmits the 1st clock signal 
(TSl) generated by the clock generation 
machine (GENl) of the 1st module 
(MODI) to 2nd at least one module 
(MOD2) with the 1st module (MODI) The 
step which synchronizes the clock 
generation machine (GEN2) of 2nd at 
least one module (MOD2) with the 1st 
clock signal (TSl) The step which 
transmits the 2nd clock signal (TS2) 
generated by the clock generation 
machine (GEN2) which synchronizes 
with the 1st clock signal (TSl) to the 1st 
module (MODI) with 2nd at least one 
module (MOD2) It is the step which, 
therefore (MODI), determines the time 
difference value (the 1st) (DIFl) between 
the 1st clock signal (TSl) and 2nd at least 
one clock signal (TS2) as the 1st module. 
A time difference value is what is 
depended on the air time of the 1st clock 
signal (TSl) between the 1st module 
(MODI) and 2nd at least one module 
(MOD2), and 2nd at least one clock signal 
(TS2) substantially. (The 1st) The item of 
the step which determines a time 
difference value (DIFl), and the 



information (CORl (DIFl)) about a time 
difference value (the 1st) (DIFl) The step 
transmitted to 2nd at least one module 
(MOD2) with the 1st module (MODI), 
(The 1st) The step which adjusts the clock 
generation machine (GEN2) of 2nd at 
least one module (MOD2) based on the 
information (CORl (DIFl)) about a time 
difference value (DIFl) 
[Claim 2] The method according to claim 
1 by which a time difference value (the 
1st) (DIFl) is made into a half in order to 
adjust the clock generation machine 
(GEN2) of 2nd at least one module 
(MOD2). 

[Claim 3] 2nd at least one module 
(MOD2) - the [ the 1st clock signal and ] 
■ 2 clock signals (TS2) to the 2nd hour 
difference value (DIF2) - determining - 
the above ■■ the method according to 
claim 1 of transmitting the item of the 
information concerning [ the 2nd one 
module (MOD2) ] the 2nd hour difference 
value (DIF2) even if few to the 1st module 
(MODI) 

[Claim 4] The way according to claim 1 
the 1st module (MODI) transmits 
especially periodically the 1st clock signal 
(TSl) generated by the clock generation 
machine (GENl) of this 1st module 
(MODI) to 2nd at least one module 
(MOD2) at a predetermined moment. 
[Claim 5] The 1st module (MODI) the 1st 
clock signal (TSl) generated by the clock 
generation machine (GENl) of this 1st 
module (MODI) 2nd at least one module 
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(M0D2) a predetermined time interval 
-- retransmitting a message -■ the above - 
the 2nd one module (MOD2), even if few 
the [ the 1st clock signal and ] - 2 clock 
signals (TS2) to the 2nd hour difference 
value (DIF2) - determining the above 
the 2nd one module (MOD2), even if few 
Each 2nd hour difference value (DIF2) is 
transmitted to the 1st module (MODI). 
And/ or the case where each 2nd hour 
difference value (DIF2) has deviated from 
the predetermined value (DIFl) the 
above - the 2nd one module (MOD2), 
even if few The method according to claim 
1 of adjusting the clock generation 
machine (GEN2) of this 2nd module 
(MOD2) based on each 2nd hour 
difference value (DIF2). 
[Claim 6] 2nd at least one module 
(MOD2) the 2nd clock signal (TS2) 
generated by the clock generation 
machine (GEN2) of this 2nd module 
(MOD2) It retransmits a message by the 
predetermined time interval to the 1st 
module (MODI), the 1st module (MODI) 
of the above The 1st hour difference value 
(DIFl) is determined from the 1st clock 
signal (TSl) and each 2nd clock signal 
(TS2) which received. When each 1st 
hour difference value (DIFl) has deviated 
from the predetermined value, the 1st 
module (MOD l) of the above The item of 
the information (COR1 (DIFl)) about 
each 1st hour difference value (DIFl) 2nd 
at least one module (MOD2) 
transmitting - the above the 2nd one 



module (MOD2), even if few The method 
according to claim 1 of adjusting the clock 
generation machine (GEN2) of this 2nd 
module (MOD2) based on the information 
about each 1st hour difference value 
(DIFl). 

[Claim 7] The module which has the 1st 
clock generation machine (GENl) for 
synchronizing with 2nd at least one 
module which is characterized by 
providing the following, and which has 
the 2nd clock generation machine (GEN2) 
(the 1st) The transmitting means for 
transmitting the 1st clock signal (TSl) 
generated by the 1st clock generation 
machine (GENl) to 2nd at least one 
module (MOD2) (SND11, SND12) The 
receiving means for receiving 2nd at least 
one clock signal (TS2) which was 
generated with each 2nd clock generation 
vessel (GEN2), synchronized with the 1st 
clock signal (TSl), and was transmitted 
by 2nd at least one module (MOD2) 
(RCV11, RCV12) It is a generating means 
(CPl) for forming the time difference 
value (the 1st) (DIFl) between the 1st 
clock signal (TSl) and 2nd at least one 
clock signal (TS2). Substantially a time 
difference value Between the 1st module 
(MODI) and 2nd at least one module 
(MOD2), It is what is depended on the air 
time of the 1st clock signal (TSl) and 2nd 
at least one clock signal (TS2). It has the 
generating means (CPl). the 
aforementioned transmitting means 
(SND11, SND12) (The 1st) The 2nd clock 



-3- 



JP2001-326626A 



generation machine constituted so that 
the item of the information (CORl 
(DIFl)) about a time difference value 
(DIFl) may be transmitted to 2nd at least 
one module (MOD2) (GEN2) 
[Claim 8] The module which has the clock 
generation machine (GEN2) for 
synchronizing with 1st at least one 
module (MODI) characterized by 
providing the following (the 2nd) The 
receiving means for receiving the 1st 
clock signal (TSl) transmitted by the 1st 
module (RCV21, RCV22) The 
synchronous means for synchronizing the 
clock generation machine (GEN2) of the 
2nd module based on the 1st clock signal 
(TSl) (GEN2) The 1st clock signal (TSl) 
and the 2nd clock signal (TS2) which 
synchronizes It has the transmitting 
means (SND21, SND22) for transmitting 
to the 1st module (MODI), the 
aforementioned receiving means (RCV21, 
RCV22) It is constituted so that the item 
of the information (CORl (DIFl)) about 
the time difference value (DIFl) which 
was transmitted by the 1st module and in 
which is attained to the; 1st clock signal 
(TSl), and it is formed from the 2nd clock 
signal (TS2) (the 1st) may be received, a 
time difference value substantially 
Between the 1st module (MODI) and 2nd 
at least one module (MOD2), It is what is 
depended on the air time of the 1st clock 
signal (TSl) and 2nd at least one clock 
signal (TS2). the aforementioned 
synchronous means (GEN2) (The 1st) The 



clock generation machine for 
synchronizing with 1st at least one 
module (MODI) constituted so that a 
clock generation machine (GEN2) may be 
adjusted based on the information about 
a time difference value (DIFl) (GEN2) 
[Claim 9l The master program module for 
the module which has the 1st clock 
generation machine (GENl) for 
synchronizing with 2nd at least one 
module which is characterized by 
providing the following, and which has 
the 2nd clock generation machine (GEN2) 
(the 1st) The transmitting means for the 
program code which can operate by the 
control means of the 1st module (MODI) 
being included, and transmitting further 
the 1st clock signal (TSl) generated by 
the 1st clock generation machine (GENl) 
to 2nd at least one module (MOD2) The 
receiving means for receiving 2nd at least 
one clock signal which synchronizes with 
the 1st clock signal (TSl), and is 
transmitted by 2nd at least one module 
(MOD2) and which was generated by the 
2nd clock generation machine (GEN2) It 
is a generating means for forming the 
time difference value (the 1st) (DIFl) 
between the 1st clock signal (TSl) and 
2nd at least one clock signal (TS2). a time 
difference value Substantially Between 
the 1st module (MODI) and 2nd at least 
one module (MOD2), It has the 
generating means which is what is 
depended on the air time of the 1st clock 
signal (TSl) and 2nd at least one clock 
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signal (TS2). the aforementioned 
transmitting means (The 1st) The 2nd 
clock generation machine constituted so 
that the item of the information about a 
time difference value (DIFl) may be 
transmitted to 2nd at least one module 
(MOD2) (GEN2) 

[Claim 10] The slave program module for 
the module which has the clock 
generation machine (CPU3) for 
synchronizing with 1st at least one 
module characterized by providing the 
following (the 2nd) The receiving means 
for the program code which can operate 
by the control means (CPU3) of the 2nd 
module being included, and receiving 
further the 1st clock signal transmitted 
by the 1st module The synchronous 
means for synchronizing a clock 
generation machine (CPU3) based on the 
1st clock signal (TSl) It has the 
transmitting means for transmitting the 
1st clock signal (TSl) and the 2nd clock 
signal (TS3) which synchronizes to the 
1st module (MODI), the aforementioned 
receiving means It is constituted so that 
the item of the information about the 
time difference value (DIFl) which was 
transmitted by the 1st module and in 
which is attained to the 1st clock signal 
(TSl), and it is formed from the 2nd clock 
signal (TS3) (the 1st) may be received. 
Substantially a time difference value 
Between the 1st module (MODI) and 2nd 
at least one module (MOD3), It is what is 
depended on the air time of the 1st clock 



signal (TSl) and 2nd at least one clock 
signal (TS3). the aforementioned 
synchronous means (The 1st) The clock 
generation machine for synchronizing 
with 1st at least one module constituted 
so that a clock generation machine 
(CPU3) may be adjusted based on the 
information about a time difference value 
(DIFl) (CPU3) 

[Claim ll] 1st at least one module and 
2nd at least one module which have a 
clock generation machine (GENl, GEN2), 
respectively, and the device containing 
(MODI, MOD2), especially - a 
communication device it is the above 
*■ even if few, the 1st one module (MODI) 
is constituted as a module according to 
claim 7 - having - **** the above - the 
device which the 2nd one module (MOD2) 
consists of as a module according to claim 
8 even if few 

[Claim 12] A memory means by which the 
master program module by the claim 9 
and/or the slave program module by the 
claim 10 are stored, especially a 
computer-readable diskette. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
method for synchronizing the 1st module 
and 2nd at least one module which have a 
clock generation machine, respectively. 
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[0002] 

[Description of the Prior Art] in the field 
of communication and computer 
technology, frequently, the device 
assembly needed for operation cannot be 
arranged to one electronic printed circuit 
board, but has the need of distributing 
separate two or more modules which 
have one or more printed circuit boards, 
respectively In the case of communication 
system, a redundant module is also 
especially used for fail safe. Since a 
module synchronizes and it operates, the 
central timing signal, i.e., the signal 
known also as a "clock signal", is supplied 
to the module. It is generated with a 
central clock generation vessel, and such 
a central clock signal is transmitted to a 
module. For example, for transmission, 
the clock channel of a bus is prepared and 
it connects with the module. A module is 
whether it operates by the clock signal 
which comes to hand from a direct bus, or 
to synchronize with a central clock signal 
the individual local clock generation 
machine which exists on each module. 
Although a local clock generation 
machine generates a local clock signal, 
respectively in the case of the latter, 
signal [ the ] has phase contrast from a 
central clock signal somewhat, and the 
phase contrast is for the pass time of the 
central clock signal on a bus. 
[0003] In the case of the high precision 
device which is operating by the high 
clock frequency (for example, the case of 



the so-called cross connection of SDH 
transmitting technology 
(SDH^synchronous digital hierarchy)), 
this phase contrast has caused trouble to 
the precision of a device until now. And 
when the module of a device is not 
operating by suitable synchronization 
any longer, the message which the 
module is exchanging through an 
above-mentioned bus mutually will catch 
up with data. 

[0004] The software module is having a 
dialog in the state of real time, and when 
managed by the individual operating 
system which has a local clock generation 
machine, respectively in each case, it may 
generate for the pass time of the central 
clock signal at the time of the 
asynchronous state of being blocked 
distributing a central clock signal to each 
operating system. 
[0005] 

[Problem(s) to be Solved by the 
Invention] Therefore, the purpose of this 
invention is synchronizing the high 
precision module with which each has a 
local clock generation machine. 
[0006] 

[Means for Solving the Problem] This 
purpose is a method for synchronizing the 
1st module and 2nd at least one module 
which have a clock generation machine, 
respectively. The 1st clock signal 
generated by the clock generation 
machine of the 1st module with the 1st 
module The step transmitted to 2nd at 
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least one module, and the step which 
synchronizes the clock generation 
machine of 2nd at least one module with 
the 1st clock signal, The 2nd clock signal 
generated by the clock generation 
machine which synchronizes with the 1st 
clock signal with 2nd at least one module 
They are the step transmitted to the 1st 
module, and the step which determines 
the time difference value (the 1st) 
between the 1st clock signal and 2nd at 
least one clock signal with the 1st module. 
The step which determines the time 
difference value (the 1st) which is what 
depends the time difference value on the 
air time of the 1st clock signal and 2nd at 
least one clock signal between the 1st 
module and 2nd at least one module 
substantially, The item of the information 
about a time difference value (The 1st) 
With the 1st module It is attained by the 
method containing the step transmitted 
to 2nd at least one module, and the step 
which adjusts the clock generation 
machine of 2nd at least one module based 
on the information about a time 
difference value (the 1st). 
[0007] In other modes of this invention, 
this purpose is a module which has the 
1st clock generation machine for 
synchronizing with 2nd at least one 
module which has the 2nd clock 
generation machine (the 1st). The 
transmitting means for transmitting the 
1st clock signal generated by the 1st clock 
generation machine to 2nd at least one 



module, The receiving means for 
receiving 2nd at least one clock signal 
which was generated with each 2nd clock 
generation vessel, synchronized with the 
1st clock signal, and was transmitted by 
2nd at least one module, It is a 
generating means for forming the time 
difference value (the 1st) between the 1st 
clock signal and 2nd at least one clock 
signal. the time difference value 
Substantially Between the 1st module 
and 2nd at least one module, It has the 
generating means which is what is 
depended on the air time of the 1st clock 
signal and 2nd at least one clock signal, a 
transmitting means (The 1st) It is 
attained by the module which has the 1st 
clock generation machine for 
synchronizing with 2nd at least one 
module which is constituted so that the 
item of the information about a time 
difference value may be transmitted to 
2nd at least one module, and which has 
the 2nd clock generation machine (the 
1st). 

[0008] In the mode of further others of 
this invention, this purpose is a module 
which has a clock generation machine for 
synchronizing with 1st at least one 
module (the 2nd). The receiving means 
for receiving the 1st clock signal 
transmitted by the 1st module, The 
synchronous means for synchronizing a 
clock generation machine based on the 
1st clock signal, It has the transmitting 
means for transmitting the 1st clock 
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signal and the 2nd clock signal which 
synchronizes to the 1st module, a 
receiving means It is constituted so that 
the item of the information about the 
time difference value in which it is 
formed from 2 clock signals (the 1st) may 
be received, the [ which was transmitted 
by the 1st module / the 1st clock signal 
and ] Substantially the time difference 
value Between the 1st module and 2nd at 
least one module, It is what is depended 
on the air time of the 1st clock signal and 
2nd at least one clock signal, a 
synchronous means (The 1st) It is 
attained by the module which has the 
clock generation machine for 
synchronizing with 1st at least one 
module constituted so that a clock 
generation machine may be adjusted (the 
2nd) based on the information about a 
time difference value. 
[0009] In the mode of further others of 
this invention, this purpose is a master 
program module for the module which 
has the 1st clock generation machine for 
synchronizing with 2nd at least one 
module which has the 2nd clock 
generation machine (the 1st). The 
program code which can operate by the 
control means of the 1st module is 
included, further a master program 
module The transmitting means for 
transmitting the 1st clock signal 
generated by the 1st clock generation 
machine to 2nd at least one module, The 
receiving means for receiving 2nd at least 



one clock signal which was generated by 
the 2nd clock generation machine which 
synchronizes with the 1st clock signal, 
and was transmitted by 2nd at least one 
module, It is a generating means for 
forming the time difference value (the 
1st) between the 1st clock signal and 2nd 
at least one clock signal, the time 
difference value Substantially Between 
the 1st module and 2nd at least one 
module, It has the generating means 
which is what is depended on the air time 
of the 1st clock generation machine and 
at least one 2nd clock generation machine, 
a transmitting means (The 1st) Are 
constituted so that the item of the 
information about a time difference value 
may be transmitted to 2nd at least one 
module. It is attained by the master 
program module for the module which 
has the 1st clock generation machine for 
synchronizing with 2nd at least one 
module which has the 2nd clock 
generation machine (the 1st). 
[0010] In the mode of further others of 
this invention, this purpose is a slave 
program module for the module which 
has a clock generation machine (CPU3) 
for synchronizing with 1st at least one 
module (the 2nd). The program code 
which can operate by the control means 
(CPU3) of the 2nd module is included, 
further a slave program module The 
receiving means for receiving the 1st 
clock signal transmitted by the 1st 
module, The synchronous means for 
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synchronizing a clock generation machine 
based on the 1st clock signal, It has the 
transmitting means for transmitting the 
1st clock signal and the 2nd clock signal 
which synchronizes to the 1st module, a 
receiving means It is constituted so that 
the item of the information about the 
time difference value in which it is 
formed from 2 clock signals (the 1st) may 
be received, the [ which was transmitted 
by the 1st module / the 1st clock signal 
and ] - Substantially the time difference 
value Between the 1st module and 2nd at 
least one module, It is what is depended 
on the air time of the 1st clock signal and 
2nd at least one clock signal, a 
synchronous means (The 1st) Based on 
the information about a time difference 
value, are constituted so that a clock 
generation machine may be adjusted. It 
is attained by the slave program module 
for the module which has a clock 
generation machine (CPU3) for 
synchronizing with 1st at least one 
module (the 2nd). 

[00 11] The device in which this invention 
contains 1st at least one module and 2nd 
at least one module which have a clock 
generation machine, respectively in the 
mode of further others of this invention, 
The transmitting means for being 
especially a communication device and 
1st at least one module transmitting the 
1st clock signal generated by the 1st clock 
generation machine to 2nd at least one 
module, The receiving means for 



receiving 2nd at least one clock signal 
which was generated by each 2nd clock 
generation machine, synchronized with 
the 1st clock signal, and was transmitted 
by 2nd at least one module, It is a 
generating means for forming the time 
difference value (the 1st) between the 1st 
clock signal and 2nd at least one clock 
signal. the time difference value 
Substantially Between the 1st module 
and 2nd at least one module, It has the 
generating means which is what is 
depended on the air time of the 1st clock 
signal and 2nd at least one clock signal, a 
transmitting means It is constituted so 
that the item of the information about a 
time difference value may be transmitted 
to 2nd at least one module. (The 1st) The 
receiving means for 2nd at least one 
module receiving the 1st clock signal 
transmitted by the 1st module, The 
synchronous means for synchronizing a 
clock generation machine based on the 
1st clock signal, It has the transmitting 
means for transmitting the 1st clock 
signal and the 2nd clock signal which 
synchronizes to the 1st module, a 
receiving means It is constituted so that 
the item of the information about the 
time difference value in which it is 
formed from 2 clock signals (the 1st) may 
be received, the [ which was transmitted 
by the 1st module / the 1st clock signal 
and ] Substantially the time difference 
value Between the 1st module and 2nd at 
least one module, It is based on the air 
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time of the 1st clock signal and 2nd at 
least one clock signal, and a synchronous 
means is attained by the device 
constituted so that a clock generation 
machine may be adjusted based on the 
information about a time difference value 
(the 1st). 

[0012] In relation to this, this invention is 
based on the idea of transmitting to other 
slave modules, depending on the master 
module, the module to call and which is 
calling slave module the "master clock 
signal" which the 1st module generated 
with the 1st clock generation vessel of the 
1st module in the following portions for 
conciseness, and the case for conciseness. 
Subsequently, a slave module transmits 
the "slave clock signal" generated with 
the clock generation vessel which 
synchronized each clock generation 
machine with the master clock signal, 
and synchronized it in this way to a 
master module. Consequently, a master 
module receives the field back to a 
synchronization of itself. Subsequently, a 
master module determines the time 
difference value between a master clock 
signal and each slave clock signal. This 
time difference is for signal pass time 
required in order to transmit the signal 
pass time substantially needed in order 
to transmit a master clock signal to each 
slave module, and each slave clock signal 
to a master module from each slave 
module. Usually, both signal pass time 
will be equal, and it will be because the 



transmitting path between a master 
module and a slave module is 
symmetrical, consequently each time 
difference value will be mostly called the 
half of signal pass time. Subsequently, a 
master module transmits the item of the 
information about each time difference 
value to a slave module, and a slave 
module adjusts the clock generation 
machine of a slave module based on the 
item of these information. Consequently, 
the phase shift between the master clock 
signals and slave clock signals of each 
signal pass time of the master clock 
signal to a slave module which are a sake 
decreases even to the grade which does 
not pose a problem any longer, under the 
still more nearly optimal state, it will be 
lost completely and a master module and 
a slave module will synchronize the 
optimal mutually as a result. 
[0013] Other improving points used as 
the advantage of this invention become 
clear from a subordinate claim. 
[0014] With 1 desirable operation form of 
this invention, signal pass time is 
determined, consequently each phase 
shift between a master clock signal and a 
slave clock signal is corrected because 
either a master module or a slave module 
makes each time difference value a half. 
The signal pass time between a master 
module and a slave module is the reasons 
of for example, transmitting paths 
differing, the algorithm more carefully 
considered when it was not an equal can 
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be used, and each phase shift can be 
determined. 

[0015] Concerning a start synchronous 
procedure, it is the method of repeating 
periodically to a slave module only at 
predetermined time, for example in 
succession, and a master clock signal is 
restricted at once, and a master module is 
an irregular interval, for example, when 
there are few loads on a master module 
and/or a slave module, it can transmit it, 
for example. 

[0016] It is possible for a slave module to 
be able to transmit each slave clock 
signal to a master module repeatedly, 
consequently for a master module to be 
able to determine the time difference 
value between a master clock signal and 
each slave clock signal with other 
deformation forms of this invention, thus 
to supervise the synchronous operation of 
a slave module by the master module. 
When the slave clock signal of a slave 
module does not synchronize with a 
master clock signal, a master module can 
transmit an adjusted value to each slave 
module again, and can adjust each clock 
generation machine of a slave module. 
[0017] In a suitable case, it becomes 
possible for a master module to transmit 
a repeat master clock signal to a slave 
module again, consequently to determine 
the time difference value between each 
slave clock signal and master clock signal 
by the slave module in the changed 
completely type form of this invention. 



And the following various possibility 
arises in this. 

[0018] When a slave module transmits 
each time difference value to a master 
module, a master module can supervise 
the success or failure of a synchronous 
procedure, or can determine the gap 
generated by the case in the case of 
operation between a master clock signal 
and each slave clock signal. Subsequently, 
arbitrarily, a master module can start an 
above-mentioned synchronous procedure 
again, and can also synchronize a slave 
clock signal. 

[0019] However, a slave module can also 
be adjusted based on the time difference 
value as which the slave determined each 
clock generation machine by initiative of 
the slave itself. 

[0020] Based on an instantiation 
operation form, the following portions 
explain this invention using drawing. 
[0021] 

[Embodiments of the Invention] Drawing 
1 shows the sequence of a 
synchronization based on the modules 
MODI and MOD2 by this invention 
shown in drawing. In order to carry out 
clear [ of the synchronizing sequence ], it 
overlaps, respectively and modules 
MODI and MOD2 are shown. Modules 
MODI and MOD2 are a computer system 
or a communicative joint, for example, 
the electronic printed circuit board of 
SDH cross connection (SDH: synchronous 
digital hierarchy). Modules MODI and 
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M0D2 are mutually connected through 
the bus which is not illustrated, and 
modules MODI and MOD2 can transmit 
an informational item mutually by it. For 
this reason, drawing 4 explains more the 
transmission and the receiving module 
which are needed to a detail. Also let 
modules MODI and MOD2 be the 
software modules which synchronize a 
local operating system, respectively. 
[0022] The clock generation machine 
GEN1 and the logical organization 
element CP 1 are shown in the module 
MOD 1, and the clock generation 
machine GEN2 and the logical 
organization element CP 2 are shown in 
the module MOD 2. The electronic system 
of the going-down circuit which has a 
resettable counter since an initial clock 
signal is generated from the clock signal 
used as the crystal oscillator for 
generating the clock signal used as 
criteria and criteria is contained in the 
clock generation machines GEN1 and 
GEN2, for example, respectively. Such a 
circuit is known in itself. Thus, the clock 
generation machine GEN1 generates a 
clock signal TSl, and the clock generation 
machine GEN2 generates a clock signal 
TS2. The logical organization element CP 

1 and the logical organization element CP 

2 are equipped with the generating 
assembly which can form the comparator 
assembly for determining the phase shift 
between two clock signals, respectively, 
and an adjusted value, then can adjust 



the clock generation machine GEN2. Let 
the logical organization element CP 1 and 
the logical organization element CP 2 be 
a signal processor or an integrated circuit. 
Modules MODI and MOD2 can also be 
equipped with a transmitter, a receiving 
assembly, etc. for transmitting and 
receiving the user data tele gram from 
other functional assemblies, for example, 
SDH container. Furthermore, the 
functional component can mount the 
whole in modules MODI and MOD2 and 
a row by one processor, a clock generation 
machine is built into the processor, and 
the program code of the program module 
by this invention is operated to it. 
[0023] In case a synchronization is 
started, a module MOD 1 transmits the 
clock signal TSl generated by the clock 
generation machine GEN1 to a module 
MOD 2. A module MOD 2 synchronizes 
the clock generation machine GEN2 with 
a clock signal TSl. However, since a 
specific air time is required and the 
specific processing time is still more 
nearly required also for operation which 
synchronizes the clock generation 
machine GEN2 in order to transmit a 
clock signal TSl to MOD2 from a module 
MOD 1, clock signal TS2DEL generated 
by the clock generation machine GEN2 
has the phase shift to the clock signal 
TSl at this time. 

[0024] A module MOD 2 transmits clock 
signal TS2DEL to a module MOD 1. 
Similarly, the air time for it is needed. A 
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module MOD 1 determines the time 
difference value DIF 1 between received 
clock signal TS2DEL as a clock signal 
TSl. The time difference value DIF 1 is 
for the air time of the clock signal TSl 
from a module MOD 1 to a module MOD 
2, and the air time of clock signal 
TS2DEL from a module MOD 2 to a 
module MOD 1 substantially. Since the 
transmitting path between modules MOD 
[ MODI and ] 2 is equal length in the case 
of this example, the logical organization 
element CP 1 makes the time difference 
value DIF 1 a half, and forms the item of 
fix information text COR (DIFl). 
Subsequently, a module MOD 1 transmits 
the item of fix information text COR 
(DIFl) to a module MOD 2, and a module 
MOD 2 adjusts the clock generation 
machine GEN2 using the item of fix 
information text COR (DIFl). 
Subsequently, the clock generation 
machine GEN2 generates clock signal 
TS20PT which synchronizes with a clock 
signal TSl. When the transmission path 
between modules MOD [ MODI and ] 2 is 
not equal length, the logical organization 
element CP 1 can use other more 
complicated algorithms, and can also 
form an adjusted value COR1. 
[0025] Fix information text COR (DIFl) 
can contain the starting value which is 
contained by the clock generation 
machine GEN2 and which was coded by 
digital one and transmitted to it, or a 
resettable counter. It is also possible to 



transmit the clock signal TSl a module 
MOD 1 is what made the half the time 
difference value DIF 1 between a clock 
signal TSl and clock signal TS2DEL, 
corrected the clock signal TSl in phase in 
advance, and "advanced processing" in 
this way as fix information text COR 
(DIFl) to a module MOD 2. 
[0026] Furthermore, a module MOD 1 
can also transmit the time difference 
value DIF 1 between a clock signal TSl 
and clock signal TS2DEL to a module 
MOD 2 as the form COR (DIFl), i.e., fix 
information text, of not processing, 
without a **** carrying out half 
processing. Subsequently, a module MOD 
2 makes the time difference value DIF 1 a 
half, thus adjusts the clock generation 
machine GEN2. Furthermore, a module 
MOD 2 can incorporate the offset value of 
fix information text COR (DIFl). Such an 
offset value shall be equivalent to time 
for the clock generation machine GEN2 to 
need for adjustment operation, or need 
for a module MOD 2 receiving and 
reading an adjusted value COR1. 
[0027] It is made for the sequence shown 
by drawing 2 to become behind by the 
synchronization shown based on drawing 
1 . The clock generation machines GEN1 
and GEN2 are the cases of the clock 
generation machines GEN1 and GEN2 
without interference which a clock signal 
TSl and a clock signal TS2 are generated, 
respectively, and these synchronize on 
the optimal conditions, for example, is 
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operating by the same method correctly 
etc. A module MOD 1 transmits a clock 
signal TSl to the logical organization 
element CP 2 of a module MOD 2. 
Furthermore, the logical organization 
element CP 2 receives a clock signal TS2 
from the clock generation machine GEN2. 
If the logical organization element CP 2 
forms the time difference value DIF 2 and 
this takes the given synchronous-clock 
signal TSl and a given clock signal TS2 
into consideration from the clock signal 
TSl and the local clock signal TS2 which 
have been delayed by transmission from 
a module MOD 1, it is equal to the half of 
the time difference value DIF 1. 
[0028] A module MOD 2 can transmit the 
time difference value DIF 2 to a module 
MOD 1, and a module MOD 1 can detect 
whether the clock signal TS2 
synchronizes with a clock signal TSl by it. 
When that is not right, a module MOD 1 
initializes the synchronous operation 
again shown based on drawing 1 , and/or 
sends the signal of interference to the 
adjustment control unit to modules 
MODI and MOD2. 

[0029] In this case, the logical 
organization element CP 2 forms and 
stores an adjusted value COR2 from the 
time difference value DIF 2 and the 
already received time difference value 
DIF 1. In relation to this, the logical 
organization element CP 2 subtracts the 
half of the time difference value DIF 2 to 
the time difference value DIF 1. In order 



to form an adjusted value COR2, the time 
needed in order to adjust, other 
correction elements GEN2, for example, 
clock generation machine, can take the 
logical organization element CP 2 into 
consideration. The logical organization 
element CP 2 generates clock signal 
TS20PT which an adjusted value COR2 
is offered to the clock generation machine 
GEN2, and the clock generation machine 
GEN2 subsequently adjusts itself again, 
consequently synchronizes with a clock 
signal TSl. 

[0030] It is made to become behind by the 
synchronization which also shows the 
sequence shown by drawing 3 based on 
drawing 1 . However, in drawing 3 , clock 
signal TS2DEL generated by the clock 
generation machine GEN2 does not 
synchronize with a clock signal TSl 
correctly any longer. It is because the 
module MOD 2 carried out the short-time 
power failure etc. A module MOD 2 
transmits clock signal TS2DEL to a 
module MOD 1. Clock signal TS2DEL 
receives a message with the time lag by 
transmission. If a symmetrical 
transmitting path is taken into 
consideration, it will become the 
aforementioned gap is the same as that of 
what was explained based on drawing 1 , 
and equal to what made the time 
difference value DIF 1 the half. Therefore, 
first, a module MOD 1 is what made the 
time difference value DIF 1 the half, and 
corrects received clock signal TS2DEL. 
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Furthermore, a module MOD 1 
determines the time difference value DIF 
3 between corrected clock signal TS2DEL 
and a clock signal TS1. Subsequently, a 
module MOD 1 can transmit the item of 
fix information text COR2 (DIF3) based 
on the time difference value DIF 3 to a 
module MOD 2, and a module MOD 2 can 
adjust the clock generation machine 
GEN2 by it. The clock generation 
machine GEN2 generates clock signal 
TS20PT which synchronizes with a clock 
signal TS1 again. 

[0031] The phase shift between the clock 
signal TSl which can also be made to 
carry out re synchronization of the module 
MOD 2 repeatedly during continuation of 
operation, consequently may be 
generated gradually working, and a clock 
signal TS2 is again removed as shown 
based on drawing 2 and 3. 
[0032] It can be made to synchronize with 
a module MOD 1 by the method 
explaining other modules which are not 
illustrated in addition to a module MOD 
2. Furthermore, since the module MOD 2 
synchronizes with a module MOD 1 and 
high degree of accuracy as explained, as 
for a module MOD 2, it is possible to 
make it synchronize with the module 
subordinate to a module MOD 1. 
Therefore, it not only can form a "parallel 
circuit" with the module which 
synchronizes, and two or more modules 
which synchronize with the synchronous 
module, but it can make it into a cascade 



form. 

[0033] Drawing 4 has achieved the 
function of the modules MODI and 
MOD2 known from drawing 1 , and the 
logical organization element (CP1, CP2) 
with which control-module CPU3, for 
example, a signal processor, carries out 
the trigger of the function of a clock 
generation machine (GEN1 or GEN2), 
and the clock generation machine by the 
module MOD 3 by showing the module 
MOD 3 further. For this reason, 
control-module CPU3 performs the 
program code of the slave program 
module constituted by this invention. 
[0034] A module MOD 1 transmits a clock 
signal TSl on the bus circuit BUSSND 
through the transmitting module SND11. 
From the bus circuit BUSSND, a module 
MOD 2 receives a clock signal TSl with 
the receiving module RCV21, and 
receives a module MOD 3 with the 
receiving module RCV31. Subsequently, a 
module MOD 2 synchronizes the clock 
generation machine GEN2 with a clock 
signal TSl. A module MOD 3 
synchronizes by the clock signal TSl, and 
generates a clock signal TS3. However, 
although the phase has shifted in each 
time interval, a clock signal TSl is 
required [ it ] for clock signals TS2 and 
TS3 in order to transmit to modules 
MOD2 and MOD3 by the bus circuit 
BUSSND. 

[0035] A module MOD 2 turns a clock 
signal TS2 to a module MOD 1 on the bus 
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circuit BUSRCV from the transmitting 
module SND21, and transmits it, and a 
module MOD 1 receives a clock signal 
TS2 with the receiving module RCV11. 
The logical organization element CP 1 
forms fix information text COR (DIFl) by 
the method learned for drawing 1 , and 
transmits it to a module MOD 2 by the 
bus circuit CORX from the transmitting 
module SND12. A module MOD 2 
receives fix information text COR (DIFl) 
with the receiving module RCV22, and 
adjusts the clock generation machine 
GEN2. 

[0036] A module MOD 3 transmits a clock 
signal TS3 to a module MOD 1 by the bus 
circuit BUSRCV from the transmitting 
module SND31. The logical organization 
elements CP 1 are a module MOD 2 and a 
similar way, form the item of fix 
information text and transmit it to a 
module MOD 3 through the transmitting 
module SND12. A module MOD 3 
receives fix information text with the 
receiving module RCV32, and adjusts the 
clock generation machine function of 
control-module CPU3. 
[0037] The receiving module RCV22 of a 
module MOD 2 is one side, it generates 
an adjusted value COR2, adjusts the 
clock generation machine GEN2, and 
generates another side and the time 
difference value DIF 2, and the 
transmitting module SND22 transmits it 
to a module MOD 1 by the bus circuit 
DIFX as fix information text COR (DIFl) 



is passed to the logical organization 
element CP 2, consequently the logical 
organization element CP 2 is explained 
based on drawing 2 . 

[0038] Since the module of drawing 4 is 
variously constituted for the deformation 
gestalt of various composition of having 
illustrated, the mode of operation with 
which it synchronizes with and a "slave'* 
module (MOD2 and MOD3) also 
synchronizes a "master" module (MODI) 
further becomes clear only based on each 
mode of connection of each module 
structure and transmission, and a 
receiving module. 

[0039] However, it is also possible to use 
the similar module which can perform 
both a "slave" function and a "master" 
function. For example, as explained, it 
not only places a slave program module, 
but it can also put a master program 
module on a module MOD 3, 
consequently a module MOD 3 can 
function on it as a synchronization "a 
master." 

[0040] Furthermore, although it can also 
have a processor for building a module 
MOD 1 like a module MOD 3, and 
performing a program code, a module 
MOD 3 can perform the synchronous 
function explained in the upper part on 
the contrary, and when required, it can 
contain the master program module 
which can also perform a synchronous 
monitoring function. 

[0041] Always, by constituting for 
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example, an inquiry contact and the 
so-called jumper, the eligibility for 
synchronizing, the eligibility, i.e., one or 
more slave modules, for operating as a 
"master module", is a suitable way, and 
can specify each module. Based on 
constituting a jumper, each module can 
determine whether to use it as a master 
module or a slave module. However, it 
can also respond so that it may say that I 
hear that the first module which 
transmits a clock signal turns into a 
master module dynamically [ function / 
each ], and it determines. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is drawing by this 
invention showing a sequence 
synchronous [ by this invention ] based on 
the modules MODI and MOD 2 shown in 
drawing. 

[Drawing 2] It is drawing showing the 
surveillance of a synchronization, and the 
re synchronization after the 

synchronization of drawing 1 . 
[Drawing 3l It is the solution of the 
addition to drawing 2 , or an alternative, 
namely, is drawing showing the same 
re synchronization after the surveillance 
of a synchronization, and the 
synchronization of drawing 1 . 
[Drawing 4l It is drawing showing the 
equipment for performing the method by 
this invention. 



[Description of Notations] 

MODI, MOD2, MOD3 Module 

GEN1, GEN2 Clock generation machine 

CPl, CP2 Logical organization element 

CPU3 Control module 

RCV11, RCV12, RCV21, RCV22, RCV31, 

a RCV32 receiving module 

SND11, SND12, SND21, SND22, SND31 

Transmitting module 

TS1, TS2, TS3 Clock signal 

TS2DEL Corrected clock signal 

TS20PT A clock signal TS1 and clock 

signal which synchronizes 

COR (DIF1) Fix information text 

DIF2 Time difference value 

BUSRCV, BUSSND, CORX Bus circuit 

COR1, COR2 Adjusted value 
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£88 (GEN2) &m&'rz£5imi3LZinX^Z. '> 

^<^t)iooii^^a-/u (modi) tmm-i-z 

fcWoy^8tS (GEN2) (»2) 

[»**9] $2^p^i» (gen2) 

(GENU SrfrTS 

Hrv^-yu (MODI) (D»J»^a^<toTBfppIIB 

Sl^p^iH (GENl) fcJ:oT»±£ftfc« 
l^P^^m-^ (TSl) S\ M<HloWf2^ 
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v?^-/u (mod 2) \zmm-tz>tztb<Dmm^®Lt, 

Sl^py^t (TSl) iraJBLT*5 9. ^ft< fc 
t 1 otf>jB2^v>zi.— (MOD 2) {^X^X&in^tl 
6, $2^n^M (GEN2) laotM^tl 
fcd>fc < bhl -o<om Itnyt fc&oo 

$5l*xn*,?m^ (TSl) £t>10<£>Sf§2* 

(ts2) ^or^ aiw) ^mfiit (d 
ifi) *jgj«-r-6fea«>^*^a-c*>oT, «pM^tt 

10 ii, HjCftl-. f§ l iti/^—jv (MODI) k'J>te< b 

^10^2^^-^ (MOD 2) b<0?$<D^ %\9 
wtm^ (TSl) *3j;TJ*fil>*< £t> 1o©|2^p 

(ts2) oa^wpm^-tsto^fc*. 

«HBiS«^»tt. (S§ 1 £>) ttMISti (DIFD 

(MOD 2) ^ft-r6J:5^»^SnX^6. S2^ 
p^»t» (GEN 2) Srft5'>4<tt)loO!B 

2*i?~-/ubmm^z>tcfr<Dmi?*y?m±$s (g 

20 END ^r^PT^ (Si) *ri/oL—;l<<Dtctb<D-*X*-7 
0] HlO(Oll^-;U^ 

m-rz>tc#><Di?v*,?ft±m (cpu3) sr^rrs (ig 

t$)ot, I2^e^a-;v^pft (CPU3) Icj; 

Sl^^^.-/HcJ:oTimf Sttfcfgl ^ p ytia^* 

30 «U*P5>*«-» (TSl) KS^^T, ^u^/^^^ 
m (CPU 3) &mMiSltZtiib<DmM3i®b^ 

tm**v*{B* (tsi) bmm^x^zm2?u*, 

?iB*lr (TS3) (MODI) — i£ 

ft -f 6 fc & <£>i£ff b %Vm%.X$s x> N 
IWB*«*«tt. fl^^a-;H:J:oTM^^ 

HP5/^Ht (TSl) *3«tt/SB2^P5/^«* (T 
S 3) ttlHttft (DIFI) 

\cmi-zffi&<Dm$*&m^z£5imj$.£thx*sv, 
mmmm*. mnm^. (modd t 

40 ^>^<i:t)lo(7)i2^^-;U (MOD3) b<Dm 
CO, ll^P^fit (TSl) *3«t^fe< HlO 
©S2^P5/^f|f (TS3) ©SSfiWIBlsiJ:**©^ 
t) s «rEBIJBI*««:, (S 1 (7)) fl#RBSffi (D I F 

D fcM-rzmm^m^^x (cpu 

3) SrHSE-TSJ:5^«J«**br^5. W<Hlo 
(Dil^^-;^Mf5^^P^^^ (C 
P U 3 ) (S2) ^ei^zx— /U(Dfctb<DXU — 7 

[»*S11] %:ftfzM*yZ%k%M (GENU 
50 GEN 2) ^ft6 / >^< t t) 1 1 ^v>a-;^ 
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'J>te< ti> lKD$&2*ri/~— /Ut (MOD 1 x MOD 

2) &^A/-e^<57*'M*. ttfcSMB^M *T?fco 

flMM>*< £t> lotDlR^-yP (MODI) 
*K llMM>*< £ t lo^2^-;P (MOD 2) 

[00 0 1] 
[0 0 0 2] 

[0 0 0 3] ffiv^oy^«»»-C«lf^U-C^-5fl5f»« 

$S*C0»g\ MMt^^^SDHMSI (SDH: 

[0 0 0 4] hfraT^A — /I'J&K y W^fA 
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[0 0 0 5] 
[0 0 0 6] 

10 y*»£«*W^*m^S^-/i'£d>fc< Hlo© 

1 ^-v^-zucq^ p ^*3^*K<fcoT»£$*bfcSB 1 

1 o(7)i 2 ^ ^^-/HiMt 6 ^ , 

fc 10(0^2^-^^— p * o * 

20 "/HaoT, ^1 ^ p ;y^Mf £ t lo<7)g§ 

i?=L—/i'h'>ft< tt> 10^2^^- /MH£>* gll 
^ n y ^fit*3 J:tf*4< ^ 1 1 oo» 2 ^ p s/^fif 

30 zl—/u<d# p ^ ^^S^^It 5 ^ r 5/ ^ A/T* 

[0 0 0 7] *38MOte(Dffi«X-«. *§«JI1 
p <y*38±»«r^r-r5d>fc< H1o(0»2^ol-/u 

430, ^<nio^l2^a-/Kaotai^ 

Kltf). ^l^p^^ff-^*3j;^/>*< bi> lo^)f2^ 

50 s^*< ti> i^<Dm2*i/=.-/utmm-rz>fr*><Dn 
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Ho^jststtt* mi) ^e^-^aoT 

ii;S£*x6o 

[0 0 0 8] *i8W^$?>^te^«S«-efis *E«Jfl> 
£t loomi^^— >^£l^i-5/c&o^p 

(f 2) ^i?a-^$)ot, fgl 

i(D) mmmmm+zmmv>ma&&m-rz±o\z.m 

-frbfom+Zlttoto* *v*&&»*:mirz (*2) 

[0 0 0 9] *»MoSP)^ift<Z)lfi«-eii, #g#jf4, 
S2^n^ HS^SS:^ < £ fc 1 oofg 2^ 
»-^i:RIJBIi-afcae)WJB 1 * n y 

(^1) /K^/h^OT^^yP^yA^^a- 

******** W<Hlo^$2^ 
^M^tfcot, *oWMW«Httttu iSWi^ mi 

^V^a- /U<h'>#< £ 1 0(7)^2^^^— /P^(7) x m 

l^py^»t»*iJ:t)^4< ^rt)lo(Oi2^P5/^ 

•t5lw«*StLT^*, f2^p^itKtt^> 
4<tt 1 0(Df 2 ^ v?a-;V^ 1 ^ 

P^^M»tt5 (mi) /U0)fc«>G>-r;* 

[ooio] *mw<D$ b\zm<Dmmx-K. ^awi*, 

£ t> l oom l ^e^a.— frk\ftW$r%>TrJb<r># p 

(CPU 3) (12) ^^a-/K7) 

tzft<DX ^p ^^^^^^-/K'fcot, S2^e 
i?a-^©ffl#P*« (CPU 3) (CJ:oT»f^«riB*^ 
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»oRfl?a^ iHp^(if^iLt^^2 
^P5/^fs-^*x m i ^^^-/^st6/c^^iii 

(mio) wprafttt^H-rsft^ 

Ji, UlCffti^ Ii^^- ^t^*< ti> loom 2 
*^ a -/HB©, JRl^n y ^«*i3j;tf**<i: 1 bl 
oofB2^oy^ffi#oa^«FPfl^J:5to-e*>l9, m 

m^m&. (m 1 o) mumm^m-r^mm^m^ 
x. *uy*ft$L&zmm-rz>£ o\mf&ktix^z>. 

<Pte< bi>i oomi *ri?^— /I'tmM'tZtctbcni? p 
5>**B$=» (CPU 3) ^tWiTS (#2) ^^-;K^ 

20 [ooii] *»w<o*e)i^i&»m 

x^tkistitimifwtm^z, w<nio(os 

#2*ny*»£»tt:J;oT$&££*u SBl^ny^ft 

<Hio^2^py^<it^w (mio) i^n 

i±. mc^i^ $ i^^-/^w< tt> loom 2 
^■^oL-zurao. mi * pi y^«»*sj:tfi>*< £t> i 

jfe^afc*«*rfco, aHB#*w\ (mio) nmis 
40 femi^p^^ff^sif-rsfcfeosff^ai:, mi 

2>>P;y^{f-^£r, mi^^^-/^^f-T6^feOig 

J:oX53HB*ttfc, »l^Pix^mt;S2^Ps/ 

^«*36>&»**ixa (mio) «pm%ffi^:BBr6iff« 

^^^-/wfflo. mi ^ p y*«*l3j;t«>tt< tt> 1 
50 oo»2^P5/^«-5-oaifi«FBB^J:-5t(0-c*)9, R| 
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X, ?*y*ft±m&m&+Z±5\z.mi&£tiX^£7' 
[0 0 12] rtUcfligLT. *38WI±. MH* 

*ti*:ti<D Wyt m*£Mtc* m^mM 

mizlm-tz? * tstm-r&o #c^x\ 

[0014] *aswoff* L^-satjgffi-e^ 

* # i/ zju — JV b * Is ~ 7* is a. — 71- fig <7){f B£ 

Kltf* Will aMr^**JI*6ftif«>aHftt? % 
[0 0 15] n y^ff-J^ 
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[0016] *»«otto***ii8-ef±, * u-^v? 

*V~-/Uxm&TZZb&'*fmx3bZ> 0 

[0 0 17]SWi^ -7^^^v?oL-/Hi, ikDil 
20 ffU ^ErWjlS*, ***HB-ett. ^u-^ 

[0 0 18] 7i/-^v?a-/Wt **t**t^«PlB* 
[0 0 19] La>U ^ l^-^^a- /l/t, ^ttl^tl 

[0 0 2 0] *mw*. H*r«v\ «^W*3afi«lBl!i 

[0 0 2 1] 

40 ; e> J a-/HVIODl^j:(;MOD2ilS^^ 

llUT^LTl/^o ^^^.-/HVIODlfci^MOD 

MtfSDH^P^a^ h (SDH : BJJH^ 

MOD 1 i3j;^MOD 2 fi x Ej^LT^^l/^^^^^U 

MOD 1 *5j;tfMOD 2^. Si/>i^if $BcD^g SriiHS "t" 
50 6^td5X#5o C<^/c«)l^Slt S*tSa6«*3j:tJRa 
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[0022] ^d^MSGEN l*5J:tflttafl|jft« 
iCPl^ ^e^a-;HVIODllC, ^d-/^^^G 
EN243<fctffl&3a*fi8SI|RCP2Sr, *v?a-«OD 
2|!l»LTl*«5, ^PJ/^^SGENl^WGEN 

21^ mm tkZ>* * 

l^Sp ^<7>J:5i-LX, ^n^M^GENUt ^ 
Dy^«fTSlfc8tU ^Ps/^»tSSGEN2 

l^i^l*^iCP2^ tttftl2o^Ps/ 
* «*BBOffiffi^-r^S:*^-r 6 JtifcBTir VX 

N 2 - £ * s X-# £3§£Ti? y Sr«;tT V > 

6 0 MMiicp i*5cttwea»*s*cp 2*. 

.« ;t tf « # X n ir y V £ fi^aiU S§ fc "T 5 - b & T» # 
ruyyJ** i£gff i~ 6 Ac <£> igff flUs J: / £ fc teS 

fgr-fe^y #if&«i;t6c£ t>x#6 Q £ <b^. 

^mn, ^Mloo/ptyftlim^^^t 

[0 0 2 3] R»!*BB*&"r5IR, *^a-/i/MODl 
ttx ^Py^^GENlCJ;oTM^/c^Py 
4Mf-*§-TSl£. ^^a^MOD 2 {^i^ff-f-^o ^ 
^3. /UM O D 2 fi x ^>7^SGEN2^pj/^ 
ft-^-TS 1 tmmZltZo U^U. ^n^ff^TSl 
^^e>?a-;HVIODl^f)MOD2^ftt5l-(t # 

EN2MmB^t, Mo«MM#M4: 

^i^f), ^P^^K^GEN2|IJ;oX 
JStStl^Py^StTS 2 DELI*, fvytm^ 
TS 1 ^StLX(ft«0-ftt*#L"Cl^o 
[0 0 2 4] ^^-^00 2(1 ^n-z^ff-^-TS 
2DEL^^-/HVIODl^ iSlf-T^o f^i-> C 
<Dfr1bO>m{g!%M&&mb£tlZ>o — /HVIOD 1 

r±, ^p^etTsii, gfSLfc^P!x^f»-»Ts 

2 D ELFI^WilD I F 1 $r*^t6o WPHHSltD 
I Fid *®#Jl-, ^^-/HVIODH^a- 
/I/MOD p y ^ttf T S 1 (^MftBs &£Xfi 

^^/a-zHVIOD 2^f,^v J i-/UMOD l^GO^ u y 
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A-MOD 1 £MOD2H<ai2i{f^*ttx C^j6D#^|i 
I F 1 4*^Ut, tfjE«f«COR (D I F 1) (Dm 

SZMf&'tZo #:^X\ ^e^^-^MODiil ttiEWf 

SCOR (DIF1) (DJSg^^e i/^^MOD2^1 
mU *-S^— /UMOD2fi, ^oy^tSGEN2 
Sr. fjEf»9COR (DIF1) ^l^ffflLXlI 
tS, #Ct>X% ^P^^^MGEN2|j: N ?*y#m 
10 tTSl £R!Jt!LT^5* p ytm-^-TS 20PT^ 
£-f£ 0 ^^^-/HVIOD 1 i:MOD 2f B 1^j|/^^ 

(7), J;«5««l*T/^yX^Srffi^LX, fiEfCOR 

i Wt6:nx^6„ 

[0 0 2 5] tfjEfiMRCOR (D I F 1) IS, «;tf£. 
^c2^^»^»GEN2tJliRjttStbXt^x T^f^/V 
in a- KftSttSSfS SttfcHttfi, Sfcliy-fes/ b^ffl 

fi, ^n^ff-J^TS 1 bfuytm^TS 2 

20 DE LWWilD I F 1 ^^iafct)Wt% 

y^fitTS iSrlRlffiffi^ttjEL, ^JEifffRCOR (D 
IF1) £ LTC(7)J:9l: r#y®£rit«>fcj ^n^ff 

[0 0 2 6] ^e^a-zUMODlll ^njy* 

ItfTS 1 t^ay^m-^TS 2DELr B Wf^fD 

ifi^ ^Sfl^ 1-fcfc>t>. IKMCOR (D 
I F 1) £ UX> ±^<Z)^^llii:T^^v ? ^-/UMO 
D2-Sfff5CHt#5 0 &t^X% ^^a-/UMO 
30 D2I1, eiBHlDIFl*^llU Cl^ipCL 
X> ^^MKEN2«f6c ££121, ^v 5 
a-/UMOD2^, Mill ^iEff^COR (D I F 

i) <D*-7i?y bu&mfrj&trxofc-rzz. nt^ 
GKK2i)mmmm^&mb-rz>, tfci«^^-/vM 

OD2«|jEICOR1^IIU Sc^tf<D^H^ 

[0 0 2 7] |E|2X^LXl/^6v^— >r^^^, |§! 1 |nS 

40 ^^M^GEN1^J;TCEN2(1 ^n^ff^-T 
S l*5J:^^p^^ff^-TS2Sr ; E:tt^^^L. ^ti 
bit *OI**fl=-CBIJBL-C*J9, «;ttf, jEflMzRIi: 
^jfeXSbf^LX^S^^^l/^ p y^tSGENl 
#J:tFGEN2<04§^ft<^X&5 0 ^^-^MODl 

is, ^py^fltTs i**i; a -MOD2©iiii 

filclf*CP2-.Mt5o £"bl£\ IHMIMH8ltCP'2 

Sit*6o t'^- /HVIOD 1 ^b(Digff i-ctoXgj^ 
LX^6^ o jx^fS-g-TS 1 ^-^/^ n ytm^rT 
50 S 2 ^ fSlM^iC P 2 f*. I^BBSIffiD I F 2 
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«r«/*U rtttt. 3f^O|R|»!^ny^ft-S-TS 1*3 J: 
* p yfiB^T S 2 *%*KA*uh,tf , WfflMlttD I 
F l^^m^PUV\ 

[0 0 2 8] /UMOD 212, B*ISIMttD I F 2 

/l^MODHt ^Py^TS2^ ^ p >y^ff-*§-T 
S 1 fcBIJBLT^S^if 5^Sr*ffl-*-*ri:*s-c*6, 

* 5 T?fcV*»frfctt. ^^a-/UMODlli, WtW8l 

£fcte^#*tf>ff -^£r. — /HVIOD l*3j;(J*MOD 

[0 0 2 9] ^lMI|CP2lt tfjEffi 

COR2«f B 1iftDIF2 % *5j:tf-TXU:g{f Lt^ 

s«p(b««d i f i a*e>»j*u te#ft-r3o rtui^Hig 

LX. lilMSiC P 2f* x «^tf«FMHffl[D I F 2 
WPMMfiD I F KD^ftZmWTZo ^iEfltCO 

R2*»riir*fc«>^ ii«sicp2ii teo^ 

IS3Slfl/£giSfCP2te. fEttCOR2S:^Pjx^»t 

li, mWrttStt&WSEU ^p^ff-^T 
S 1 i^iltl/^^P y^fi*TS20PTS:att 

So 

[0 0 3 0] 03tvf Ul/>5^^t)> ill-I 
^^X^LXh^mm\CX <9 J: ? 

thtz.? vytm^-TS 2DELI1, t(i^o^^ft# 

=ti/=L— /MVIOD 2fi. ^n^^flfTS2DEL^ 
^-;VMODl^Mt6o ^ny^fffTS2DE 

HLfct^iHat, WfNUMED I FlSr^lcLfct 

ftjBHw, SflLfc^P^^fifTS2DELS: N WfBBH 
fiD I F 1 4:^1^ Lfct^-CtfiEtS, ^ 
a-/VMODl(l, mjE£tlfr#vy#m-%TS 2DE 
L £ * P **«#T S 1 W^WfWSffiD I F3*»£t 
6 0 &i^x% *v^ — /HVIOD lfi, &*BBSffiD I F 3 

\z.m^<mjEmmcoR 2 (dif3> ^sb*, ^ 

a-/PMOD 2— itff U fW-iot, ^v^a-zUM 
OD2f±^ P y^MGEN2^I«C<b^t# 
6 0 ^^MGEN2I1 fStf^P^ff-^TS 
1 tMlT^S^n ^{f-^TS 20PT$:i4t 

-So 

[0 0 3 1] l^2*5j:T^3^S^^T^UTt^ J: 5 
EBBS**:: fcfc-CS. 
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-rz>-*jm&<vhz>t p s/^fitTs 1 p ytm^T 

[0 0 3 2] *v ? awHVIOD2ld0iT. gl^LT^ 

odikj^i^jws^s;: £a5-e#£o $e>^. 

-/UMOD2I1 tft91LfcJ;5fc. ^^^MODl 

[0 0 3 3] HUfi, 0 1 ^^fr-O^^v^— 
MODI *3 JzT^MO D 2 s $ h /HVIO D 3 £: 

^LX&fr), ^i/^-/HV10D3m fMW^^a— 
CPU 3. W^tfff^Pirs/lW ^py^»t8 

(GENltfcliGEN2) <0«ffi x *3 Jltf* p s>*35 

fe»*rhy*-r-5»a«i«ai* <cpi. cp2) go«s 

20 IB*:*fc:l.T^5o Z.<Dfcfr^ »v?a-/PCPU3 

*a^ia i/-^n^7A*^ 

[0 0 3 4] ^^-/UMODlfi, ^P^^fffTS 

S SND-hJcaHt-r-So ^IflllBUSSND^f), * 
^-/HVIOD 2«U ^P^^ff^TSl^, gff^v 5 
^-/URCV2 liCiotgflU *ya-;UMOD 3 

X\ — ;VMOD 2f^, ^pj/^1^GEN24: 

30 * p ^^ff-^-TS 1 £[^JW£ii:<5o ^^^-^00 3 
t>, ^Py^ftTSl-e^LT, ^p^/^<I#TS 
3£3g£-r5o L*>U ^P^^©fTS2^J:0TS 

11. ^ p ytm^T S 1 A*. ^XIUSBUSSNDW 
^a-;>MOD2ioJ;t;MOD3-.ifIt6/c:^M^ 

[0 0 3 5] ^^-^00 211 ^P^^ff-^-TS 
2^ff*v J a^SND2 1^^ x /^[HliBUSR 
CVii:, *v>ol — /PMOD 1 KlftrtX^m U ^J/a 
40 -/^MODlil ^P^/^ff-^-TS 2^S{f*v ; zi.— 
RCV1 1 [aoT§jat6 0 MMISCP1I1 
tfjE«#COR (DIF1) 4r, 0lX*ne>;h/O><5;GF 

CORXX*^- /UMOD 2— min-TZo ^i/^—fr 
MOD2te x ftiEjfSCOR (DIF1) ^gff^-v^ 
-/URCV2 2i:J;ot5ftU ^Py^iiSGEN 
2^S"T6 0 

[0 0 3 6] ^^^-^00 311 ? v ytm^TS 
S^iUff^-v^— /USND 3 1 frh. /^0lBUSR 
50 CV^^a-yUMODl-ift^ !SiSM$C 
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^v 1 ^.— /hviod 3— ^~^>o * ^mod 

{fU «liP*^-^CPU3©^ny4rJ8flaH|fB*: 

[0 0 3 7] ^y^-zHVIOD 2 <E>ig{f -^v^— /URC 
V2 2H tfjEffttRCOR (DIF1) 
CP2lI«U »3i«J**3RCP2fl HI 

V\ IWf. SPBUtDlF2«:»4U i£{f^v^-/P 
SND2 2^ /U[UiD I FXT^i/a-zHVIOD 1 

[0 0 3 8] 8 4 0*^-/1/11 «33<UTl^5IR^ft 

r-v^^j — (MODI) SrRIJBU S&fc 

(MOD2*3j:t)?MOD3) fc 

mm t mm& x v^m * ^ a -/u<bs§r<d* tvewe 
[0039] u^u txu-yi mmt {^**}m 

£ffiJB^5C£fc«Tffi-e*>£ 0 Will «9iLfcJ;5U: 

[0 0 4 0] ^v^a-zUMODKl ^v 5 ^- 

/UMOD3t»»iU -ft*? 3 ?** — K«r*trr 

;uMOD3tliI»l:, ±»TttWLfcHM*l6**fT 
tec^m, ^S^i:il IPMtHKftWfBfcllfT 

[0 0 4 1] r-e***^ — /H kLTBjf^-refcJ6 
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l:45^^5^^-eft£t5, £^5 <£ S^JS-f-e- 
10 [£BBoffi¥ttttH] 

[Ull] @TVTt*^-/HVlODlfc 
j:^MOD2CS<5l/^ s *3SW^iSRIJ3!(Z)i/— 

[0 2] hjhorsl &£xfimi<Dmm<D&<nftffim& 
[in 3] ■2fcj#i-aaa*fcttft»©iiHfcjii-c, -r* 

[B4] **M^J:S*ft**frr6*:«)03S««:*-r 
20 0-O*>5 o 

MODI, MOD2 x MOD 3 *v^— 
GEN1, GEN2 ? v y 9 
CPK C P 2 |&3®«/8^3i 

CPU 3 ftiJW^e^a— /u 

RCVll, RCV12. RCV21. RCV22. R 

CV3 1. RCV3 2§ff^-/I/ 

SND11, SND12, SND21, SND22, S 

nd3i mm^r^^—/^ 

30 TSls T S 2 x TS3 2 ^ y 2 

TS 2 DEL {fcaESfb/t^ny^ft* 

TS20PT ^ n :y*«»TS 1 tl^itT^^^P 

COR (D I F 1) ^IEtif# 
D I F 2 B#BHSffi 

BUSRCV, BUSSND, CORX, '**Wfk 
COR 1 \ COR 2 ^jEfit 
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Fig. 3 
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1. Title of Invention 

Method, modules ring* program modules for synchronization 

2 . Claims 

1 . A method for synchronization of a first and at least a second module [MODI , 
MOD2), each having a clock generator (GENT , GEN2) f the method comprising 
the steps of 

transmitting by the first module (MODI ) a first clock signal (TS1 ) generated 
by its clock generator (GEN1 ) to the at least one second module (MOD2), 
synchronizing (MOD2) the clock generator of the at least one second 
module (GEN2) with the first clock signal (TS1), 

transmitting by the at least one second module (MOD2) a second clock 

signal (TS2) generated by the clock generator (GEN2) that is synchronized 

with the first clock signal (TS1 } to the first module (MODI), 

determining by the first module (MODI ) a (first) time difference value (DIF1) 

between the first clock signal (TS1) and the at least one second clock signal 

(TS2), which time difference value is essentially due to the transmission time 

of the first (TS1) and the at least one second clock signal (TS2) between the 

first (MODI) and the at least one second module (MOD2), 

transmitting by the first module (MODI ) an item of information 

{COR1 (DIF1)) about the (first) time difference value (DIF1) to the at least one 

second module (MOD2) and 

adjusting the clock generator (GEN2) of Ihe at least one second module 
(MOD2) on the basis of the information (COR1 (DIF1|) about the (first) time 
difference value {DIF1 ). 

2. A method according 1o Claim 1 , wherein the (first) time difference value (DIF1) 
is halved to adjust the clock generator (GEN2) of Ihe at least one second module 
(MOD2). 

3. A method according to Claim 1 , wherein the at least one second module 
(MOD2) determines a second time difference value (DIF2) from the first and the 
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second clock signal (TS2) and wherein the at least one second module (MOD2) 
transmits an item of information about the second time difference value (DIF2) to 
the first module (MODI), 

4. A method according to Claim 1 , wherein the first module (MODI) transmits the 
first clock signal (TS1) generated by its dock generator (GEN1 ) to the at least one 
second module (MOD2) at predetermined instants in time, in particular cyclically. 

5. A method according to Claim 1 , wherein the first module (MODI) retransmits 
the first clock signal (TS1 ) generated by its clock generator (GENT) to the at least 
one second module (MOD2) at predetermined time intervals, wherein the at least 
one second module (MOD2) determines a second time difference value (DIF2) 
from the first and the second dock signal (TS2) and wherein the at least one 
second module (MOD2) transmits the respective second time difference value 
(DIF2) to the first module (MODI) and/or, if the respective second time difference 
value (DIF2) deviates from a predetermined value (DfFl ), it adjusts its clock 
generator (GEN2) on the basis of the respective second time difference value 
(DIF2). 

6. A method according to Claim 1 , wherein the at least one second module 
(MOD2) retransmits the second clock signal (TS2) generated by its clock generator 
(GEN2) to the first module (MO01 ) at predetermined time intervals, wherein the 
first module (MODI ) determines a first time difference value (DIF1 ) between the 
first clock signal (TS1 ) and the respective second clock signal (TS2) received, 
wherein, if the respective first time difference (DIF1) deviates from a 
predetermined value, the first module (MODI) transmits an item of information 
(COR1 (DIF1 )) about the respective first time difference value (DIF1 ) to the at least 
one second module (MOD2) and wherein the at least one second module 
(MOD2) adjusts its dock generator (GEN2) on the basis of the information about 
the respective first time difference value (DIF1 ). 

7. A (first) module having a first clock generator (GEN1) for synchronization wilh 
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at least one second module having a second clock generator (GEN2), 
comprising 

transmitting means (SND 1 1 , SND1 2) for transmitting a first clock signal 
(TS1) generated by the first clock generator (GENl ) to the at least one 
second module (MOD2 

receiving means (RCV1 1, RCV1 2) for receiving at least one second clock 
signal (TS2) generated by the respective second clock generator (GEN2) and 
synchronized with the first clock signal (TS1 ) and transmitted by the at least 
one second module (MOD2), and 

generating means (CP1) for forming a (first) time difference value (DIF1) 
between the first clock signal (TS1 ) and the at least one second clock signal 
(TS2), which time difference value is essentially due to the transmission time 
of the first (TS1 ) and of the at least one second clock signal (TS2) between 
the first (MODI) and the at leasl one second module (MOD2), 
wherein the transmitting means (SND1 1, SND12) are designed for sending an 
item of information (CORl(DIFl)) about the (first) time difference value (DIF1) to 
the at least one second module (MOD2). 

8, A (second) module having a dock generator (GEN2) for synchronization with at 
least one first module (MODI), comprising 

• receiving means (RCV21 , RCV22) for receiving a first clock signal (TS1 ) sent by 
the first module, 

- synchronizing means (GEN2) for synchronizing its dock generator (GEN2) on 
the basis of the first clock signal (TS1) and 

- transmitting means (SND21 , SND 22) for sending a second clock signal (TS2) 
synchronized with the first clock signal (TS1) to the first module (MODI), 

wherein the receiving means (RCV21, RCV22) are designed for receiving an item 
of information (COR1 (DIF1)) sent by the first module about a (first) time difference 
value (DIF1 ) formed from the first clock signal (TS1 ) and the second clock signal 
(TS2), which time difference value is essentially due to the transmission time of the 
first (TS1 ) and of the at least one second clock signal (TS2) between the first 
(MODI) and the at least one second module (MOD2), and wherein the 
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synchronizing means (GEN2) are designed for adjusting Ihe clock generator 
(GEN2) on the basis of the information about the (first) time difference value 
(DIF1). 

9. A master program module for a (first) module having a first clock generator 
(GEN1) for synchronization with at least one second module having a second 
dock generator (GEN2), wherein the master program module contains a 
program code that can be run by a control means of the first module (MODI), 
the master program module further comprising 

transmitting means for sending a first clock signal (TS1 ) generated by the first 
clock generator {GEN1 ) to the al least one second module (MOD2), 
receiving means for receiving at least one second dock signal generated by 
the second clock generator (GEN2) that is synchronized with the first clock 
signal (TS1 ] and sent by the at least one second module (MOD2), and 
generating means for forming a (first) time difference value {DJF1 ) between 
first clock signal (TS1) and the at least one second dock signal (TS2), which 
time difference value is essentially due to the transmission time of the first (TS1 ) 
and of the at least one second clock generator (T52) between the first (MODI) 
and the at least one second module (MOD2), 
wherein the transmitting means are designed for sending an item of information 
about the (first} time difference value (DIF1) to the at least one second module 
(MOD2). 

10. A slave program module for a (second) module having a dock generator 
(CPU3) for synchronization with at least one first module, wherein the slave 
program module contains a program code that can be run by a control means 
(CPU3) of the second module, the slave program module further comprising 

• receiving means for receiving a first dock signal sent by the first module, 
- synchronizing means for synchronizing the clock generator (CPU3) on the 
basis of the first clock signof (TS1), 

transmitting means for sending a second clock signal (T53) synchronized with 
the first dock signal (TSl) to the first module (MODI), 
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wherein the receiving means are designed to receive on Hem of information 
transmitted by the first module about a (first) time difference value (DIF1) formed 
from the first clock signal (TS1) and the second clock signal (TS3), which time 
difference value is essentially due to the transmission time of the first (T51 } and of 
the at least one second clock signal (TS3) between the first (MODI ) and the at 
least one second module (MOD3), and wherein the synchronizing means are 
designed to adjust the clock generator (CPU3) on the basis of the information 
about the (first) time difference value (DIF1). 

1 1. A device, in particular telecommunication device, containing at least one first 
and at least one second module (MODI , MOD2), each having a dock generator 
(GEN1 , GEN2), wherein the at least one first module (MODI ) is designed as a 
module according to Claim 7 and wherein the at least one second module 
(MOD2) is designed as a module according to Claim 8. 

1 2- A memory means, in particular computer- read able diskette, on which a 
master program module according to Claim 9 and/or a slave program module 
according to Claim 10 are/is stored. 



3. Detailed 

Re|cj °fthe invention 
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Description of Invention 



The present invention relates to a method for synchronization of u first and at 
least a second module, each having a clock generator. 

Background of the Invention 

In the field of telecommunication and of computer technology, the assemblies of 
an appliance that are needed for operation can frequently not be disposed on 
one electronic printed circuit board, but have to be distributed over a plurality of 
separate modules each having one or more printed circuit boards. In the case of 
telecommunication systems, in particular, redundant modules are also used for 
fail-safe reasons. So that the modules operate synchronously, the modules are 
supplied with a central timing signal, also known as "clock signal". Such a central 
clock signal is generated by a central clock generator and transmitted to the 
modules. Provided for the transmission is, for example, a clock channel in a bus 
to which the modules are connected. The modules operate either directly with the 
clock signal picked up from the bus or synchronize a separate, local dock 
generator, present on the respective module, to the central dock signal. In the 
latter case the local clock generators each generate local clock signals that are 
slightly phase-shifted in relation to the central clock signal, which shift is due to 
the transit time of the central dock signal on the bus. 

In the case of high-precision appliances operating at high clock frequency, for 
example in the case of so-called cross connects in the SDH transmission technique 
(SDH = synchronous digital hierarchy), this phase shift already has an interfering 
effect on the precision of the appliance. The modules of an appliance then no 
longer operate with adequate synchronism and, for example, data is overtaken in 
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the messages that the modules exchange with one another via the 
obovementioned bus. 



Even if software modules are to interact under real-time conditions that are 
managed in each case by separate operating systems each having a local clock 
generator, a disturbing asynchronism may occur in the distribution of a central 
clock signal to the respective operating systems as a result of the transit time of 
the central clock signal. 

The object of the invention is therefore to synchronize with high precision modules 
that each have a local clock generator. 

Svmmqry 9f th? Invention 

This object is achieved by a method for synchronization of a first and at least a 
second module, each having a clock generator, the method comprising the steps 
of 

transmitting by the first module a first dock signal generated by its clock 
generator to the at least one second module, 

synchronizing the clock generator of the at least one second module with the 
first clock signal, 

transmitting by the at least one second module a second dock signal 
generated by the clock generator that is synchronized with the first clock 
signal to the first module, 

determining by the first module a (first) time difference value between the 
first clock signal and the at least ane second clock signal, which time 
difference value is essentially due to the transmission time of the first and the 
at least one second clock signal between the first and the at least one 
second module, 

transmitting by the first module an item of information about the (first) time 

difference value to the at least one second module and 

adjusting the dock generator of ihe at least one second module on the basis 
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of the information about the (first) time difference value. 



In another aspect of the invention, this object is achieved by a (first) module 
having a first dock generator for synchronization with at least one second module 
having a second clock generator, comprising 

transmitting means for transmitting a first clock signal generated by the first 

dock generator to the at least one second module. 

receiving means for receiving at least one second dock signal generated by 
the respective second clock generator and synchronized with the first clack 
signal and transmitted by the at least one second module, and 
generating means for forming a (first) time difference value between the first 
dodc signal and the at least one second clock signal, which time difference 
value is essentially due to the transmission time of the first and of the at least 
one second clock signal between the first and the at least one second 
module, 

wherein the transmitting means are designed for sending an item of Information 
about the (first) time difference value to the at least one second module. 

In yet another aspect of the invention, the object is achieved by a (second) module 
having a clock generator for synchronization with at least one first module, 
comprising 

receiving means for receiving a first clock signal sent by the first module, 
synchronizing means for synchronizing its dock generator on the basis of the 
first clock signal, and 

transmitting means for sending a second clock signal synchronized with the 

first clock signal to the first module, 
wherein the receiving means are designed for receiving an item of information 
sent by the first module about a (first) time difference value formed from the first 
dock signal and me second clock signal, which time difference value is essentially 
due to the transmission time of the first and of the at least one second clock signal 
between the first and the at least one second module, and wherein the 
synchronizing means are designed for adjusting the clock generator on the basis 
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In jet another aspect of the invention, the object is achieved by a master program 
module for a (first) module having a first clock generator for synchronization with 
at least one second module having a second dock generator, wherein the master 
program module contains a program code that can be run by a control means of 
the first module, the master program module further comprising 

transmitting means for sending a first dock signal generated by the first 

clock generator to the at least one second module, 

receiving means for receiving at least one second clock signal generated by 
the second dock generator that is synchronized with the first clock signal 
and sent by the at leost one second module, and 

generating means for forming a (first) time difference value between first 
clock signal and the at least one second clock signal, which time difference 
value is essentially due to the transmission time of the first and of the at least 
one second clock generator between the first and the at least one second 
module, 

wherein the transmitting means are designed far sending an item of information 
about the (first) time difference value to the at least one second module* 

In jet another aspect of the invention, the object is achieved by a slave program 
module for a (second) module having a dock generator (CPU3) for 
synchronization with at least one first module, wherein the slave program module 
contains a program code that can be run by a control means (CPU3) of the 
second module, the slave program module further comprising 

receiving means for receiving a first clock signal sent by the first module, 
synchronizing means for synchronizing the clock generator on the basis of 
the first clock signal, and 

transmitting means for sending a second clock signal synchronized with the 

first clock signal to the first module, 
wherein the receiving means are designed to receive an item of information 
transmitted by ihe first module about a (firsl) time difference value formed from 
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the first clock signal and the second dock signal, which time difference value is 
essentially due to the transmission time of the first and of the at least one second 
dock signal between the first and the at least one second module, and wherein 
the synchronizing means are designed to adjust the clock generator on the basis 
of the information about the (first) time difference value. 

In jet another aspect of the invention, the objed is achieved by a device, in 
particular a telecommunication device, containing at least one first and at least 
one second module, each having a dock generator, wherein the at least one first 
module comprises 

transmitting means for transmitting a first clock signal generated by the first 
clock generator to the at least one second module. 

receiving means for receiving at least one second dock signal generated by 
the respective second dock generator and synchronized with the first dock 
signal and transmitted by the at least one second module, and 
generating means for forming a (first) time difference value between the first 
clock signal and the at least one second clock signal, which time difference 
value is essentially due to the transmission time of the first and of the at least 
one second clock signal between the first and the at least one second 
module, 

wherein the transmitting means are designed for sending an item of information 
about the (first) time difference value to the at least one second module and 
wherein the at least one second module comprises 

receiving means for receiving a first clock signal sent by the first module, 
synchronizing means for synchronizing its dock generator on the basis of the 
first clock signal, and 

transmitting means for sending a second clack signal synchronized with the 

first clock signal to the first module, 
wherein the receiving means are designed for receiving an item of information 
sent by the first module about a (first) time difference value formed from the first 
dock signal and the second clock signal, which time difference value is essentially 
due to the transmission time of the first and of the at least one second clock signal 
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between the first and the at least one second module, and wherein the 
synchronizing means are designed for adjusting the clock generator on the basis 
of the information about the (first) time difference value. 

In this connection/ the invention is based an the idea that a first module, referred 
to for simplicity os master module transmits a "master clock signal" generoted by 
its clock generator to a module, referred to below as slave module for simplicity, 
and possibly to further slave modules. The slave modules then synchronize their 
respective clock generators to the master clock signal and transmit "slave clock 
signals 11 generated by the now synchronized clock generators to the master 
module. The master module consequently receives a feedback for its 
synchronization. The master module then determines o time difference value 
between the master clock signal and the respective slave dock signal. This time 
difference is essentially due to the signal transit time necessary for the 
transmission of the master clock signal to the respective slave module and to the 
signal transit time needed for the transmission of the respective slave clock signal 
from the respective slave module to the master module. Normally, both signal 
transit times are equally long because of the symmetrical transmission paths 
between master module and slave module, with the result that the respective time 
difference value represents roughly half the signal transit time. The master 
module then transmits items of information about the respective time difference 
values to the slave module or slave modules, which adjust their clock generator 
on the basis of these items of information. The phase differences between master 
dock signal and the slave dock signals that are due to the respective signal transit 
times of the master clock signal to the slave modules are consequently reduced to 
an extent that is no longer troublesome and, under optimum conditions, are 
completely eliminated, with the result that the master module and the slave 
modules are optimally synchronized with one another. 

Further advantageous refinements of the invention emerge from the dependent 
daims. 
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In a preferred embodiment of the invention, either the master module or the slave 
modules halves/half the respective time difference value to determine the signal 
transit time and, consequently, the respective phase difference between master 
dock signal and slave clock signal to be corrected. If equally long signal transit 
times between master module and slave module are not involved, for example 
because of different transmission paths, more elaborate algorithms con be used 
to determine the respective phase difference to be corrected. 

The master module may transmit the master clock signal continuously or, 
alternatively, only at predetermined time instants to the slave modules, for 
example in a cyclically recurring manner, only once, for example, in connection 
with a start synchronization procedure, or at irregular intervals, for example in 
times of low load on the master module and/or on the slave modules. 

In a further variant of the invention, the slave modules repeatedly transmit their 
respective slave clock signals to the master module, with the result that the latter 
can determine time difference values between the master dock signal and the 
respective slave clock signal and is thus able to monitor the synchronous 
operation of the slave modules with the master module. If a slave clock signal of a 
slave module is asynchronous with the master clock signal, the master module 
can again send a correction value to the respective slave module to adjust its 
respective dock generator. 

Expediently, the master module repeatedly transmits the master clock signal to the 
slave modules again so that the latter are able to determine, in one variant of the 
invention, time difference values between their respective slave dock signal and 
the master clock signal. This then results in various possibilities: 

The slave modules transmit the respective time difference values to the master 
module so that the latter can monitor the success of a synchronization procedure 
or can determine deviations possibly occurring during operation between master 
dock signal and the respective slave clock signals. The master module can then 
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optionally start the above- described synchronization procedure again to 
synchronize the slave clock signals. 

The slave modules can, however, also adjust their respective clock generators on 
their own initiative on the basis of the time difference values they have 
determined. 

The invention is explained below on the basis of exemplary embodiments with the 
aid of the figures. 

Figure 1 shows a sequence of a synchronization according to tfiB invention on the 
basis of diagrammatical ly shown modules MODI and MOD2 according to the 
invention. To clarify the synchronization sequence, the modules MODI and 
MOD2 are each shown in duplicate. The modules MODI and MOD2 are, for 
example, electronic printed circuit boards of a computer system or of o 
telecommunication junction, for example a SDH cross connect [SDH = 
synchronous digital hierarchy). The modules MODI and MOD2 are 
interconnected via a bus, which is not shown and on which the modules MODI 
and MOD2 can send one another Items of information. The transmitting and 
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receiving modules necessary for this purpose are explained in greater detail in 
Figure 4. The modules MODI and MOD2 may also be software modules that 
each synchronize, for example, a local operating system. 

A dock generator GEN1 and a logic component CP1 are shown in the module 
MODI and a dock generator GEN2 and a logic component CP2 in the module 
MQD2. The dock generators GEN1 and GEN2 each contain, for example, a 
quartz oscillator for generating a basic dock signal and a downstream electronic 
system, for example having a resettable counter, for generating an initial clock 
signal from the basic clock signal. Such circuits are known per se. The clock 
generator GEN1 generates, in this way, a dock signal TS1 and the clock 
generator GEN2 generates a clock signal T52. The logic components CP1 and 
CP2 each comprise a comparator assembly for determining a phase difference 
between 1wo clock signafs and a generating assembly for forming a correction 
value with which the clock generator GEN 2 can be adjusted. The logic 
components CP! and CP2 may, for example, be signal processors or integrated 
circuits. The modules MODI and MOD2 may also comprise further functional 
assemblies, for example transmitters and/or receiving assemblies for transmitting 
end receiving user data telegrams, for example from SDH containers. 
Furthermore, the modules MODI and MOD2 and their functional components 
may be implemented as a whole by a processor that has a built-in clock 
generator and runs a program code of program modules according to the 
invention. 

At the beginning of synchronization, the module MODI transmits the dock signal 
TS1 generated by its clock generator GEN1 to the module MOD2. The latter 
synchronizes its clock generator GEN2 with the dock signal TS1 . Because, 
however, a certain transmission time is necessary for the transmission of the dock 
signal TS1 from the module MODI to the module MOD2 and, in addition, the 
operation of synchronizing the clock generator GEN2 also requires a certain 
processing time, the clock signal TS2DEL now generated by the clock generator 
GEN2 has a phase difference with respect to the clock signal TS1 . 
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The module MOD2 transmits the clock signal TS2DEL to the module MODI . 
Transmission time is likewise needed for this purpose. The module MODI 
determines a time difference value DIF1 between the clock signal TS1 and the 
clock signal TS2DEL it receives. The time difference value DIF1 is essentially due to 
the transmission time of the clock signal TS1 from the module MOD1 to the 
module MOD2 and the transmission time of the clock signal TS2DEL from the 
module MOD2 to the module MODI . Since the transmission paths between the 
modules MODI and MOD2 are equally long in the present case, the Idgic 
component CP! halves the time difference value DIF1 and forms an item of 
correction information COR(DIFI). The module MODI then transmits the 
correction information COR(DIFl) to the module MOD2, which adjusts its dock 
generator GEN2 with the correction information CORjDIFI). The clock generator 
GEN2 then generates a clock signal TS20PT that is synchronous with the clock 
signal TS1 . If the transmission paths between the modules MODI and MOD2 ore 
not equally long, the logic component CP1 may also use other, more complex 
algorithms to form the correction value COR1 . 

The correction information COR(DIFl) may contain, for example, a digitally 
encoded transmitted starting value or a resettable counter contained in the clock 
generator GEN2. It is also possible that the module MODI corrects the dock 
signal TS1 forward in phase by the halved time difference value DIF1 between the 
dock signal TS1 and the clock signal TS2DEL and transmits the clock signal TS1 
"advanced" in this way as correction information COR(DIFI) to the module 
MOD2. 

Furthermore, the module MODI may transmit the time difference value DIF1 
between the clock signal TS1 and the clock signal TS2DEL also in unprocessed 
form, that is to say as correction information COR(DIFl ) to the module MOD2 
without the halving described above. The module MOD2 then halves the time 
difference value DIF1 and thus adjusts its clock generator GEN2. Furthermore, the 
module MOD2 may incorporate, for example, also an offset value in the 
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correction information COR(DIFI). Such an offset value may represent, for 
example, the time that the clock generator GEN2 requires for the adjustment 
operation or that the module MOD2 needs to receive and read in the correction 
value COR1 . 

Let the sequence shown in Figure 2 be preceded by the synchronization shown on 
the basis of Figure 1 . The clock generators GEN 1 and GEN2 generate clock 
signals TSl and TS2, respectively, that are synchronous under optimum 
conditions, for example in the case of interference-free clock generators GENT 
and GEN2 operating in exactly the same way. The module MODI transmits the 
dock signal TSl to the logic component CP2 of the module MOD2. Furthermore, 
the logic component CP2 receives the clock signal T52 from the clock generator 
GEN2. From the clock signal TSl delayed by the transmission from the module 
MODI and the local clock signal TS2, the logic component CP2 forms a time 
difference value DIF2 that, given synchronous clock signals TSl and TS2, are 
equal to half the time difference value DIF1 . 

The module MOD2 transmits the time difference value DIF2 to the module MODI 
so that the latter can detect whether the dock signal TS2 is synchronous with the 
dock signal TSl . If this is not the case, the module MODI may initialize the 
synchronization operation shown on the basis of Figure 1 again and/or signal the 
interference to a coordinating control for the modules MODI and MOD2. 

In the present case, the logic component CP2 forms a correction value COR2 
from the time difference value DIF2 and the time difference value DIF1 previously 
received and stored by it. In this connection, the logic component CP2 subtracts, 
for example, from the time difference value DIF2 half the time difference value 
DIF1 . To form the correction value COR2, the logic component CP2 may also 
take into account further correction factors, for example a time that is needed to 
adjust the clock generator GEN2. The logic component CP2 supplies the 
correction value COR2 to the clock generator GEN2, which then adjusts itself 
again and, consequently, generates a clock signal TS20PT that is synchronous 
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with the clock signal TS1 . 

Let the sequence shown in Figure 3 also be preceded by the synchronization 
shown on the basis of Figure 1 . However, in Figure 3, the dock signal TS2DEL 
generated by the clock generator GEN2 is no longer precisely synchronous with 
the clock signal TS1 since, for example, the module MOD2 had no power supply 
for a short time. The module MOD2 transmits the clock signal TS2DEL to the 
module MODI , The clock signal TS2DEL arrives with a time shift due to the 
transmission. Given symmetrical transmission paths, said shift is equal, as 
explained on the basis of Figure 1, to half the time difference value DF1 . The 
module MODI therefore first corrects the received time signal TS2DEL by half the 
time difference value DIF1. Furthermore, the module MODI determines a time 
difference value DIF3 between the corrected clock signal TS2DEL and the clock 
signal TS1 , The module MODI then sends on item of correction information 
COR2(DIF3) based on the time difference value DIF3 to the module MOD2 so 
that the latter can adjust its clock generator GEN2. The clock generator GEN2 
then again generates a dock signal TS20PT that is synchronous with the clock 
signal TS1 . 

As shown on the basis of Figures 2 and 3, the module MOD2 may also be 
repeatedly resynchronized during continuous operation so that phase deviations 
between the clock signals TS1 and TS2 that may creep in during operation are 
eliminated again. 

In addition to the module MOD2, further modules, not shown, can also be 
synchronized by the module MODI in the manner explained. Furthermore, it is 
possible that the module MOD2 also synchronizes a module depending on it 
since the module MOD2 is, as explained, very precisely synchronized with the 
module MODI . Not only "parallel circuits" can therefore be formed with a 
synchronizing module and a plurality of modules synchronized by it, but also 
cascaded arrangements. 
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Figure 4 shows the modules MODI and MOD2 known from Figure 1 and a 
further module MOD3 in which a control module CPU3, for example a signal 
processor, fulfils the functions of a dock generator (GEN1 or GEN2) and the 
functions of the logic component (CP1 , CP2) triggering the clock generator. For 
this purpose, the control module CPU3 runs the program code of a slave 
program module designed according to the invention. 

The module MODI transmits its clock signal TS1 via a transmitting module 
SND1 1 on a bus line BUSSND. From the latter, the module MOD2 receives the 
\ clock signal TS1 with the aid of a receiving module RCV21 and the module 

MOD3 receives it with the aid of a receiving module RCV31 . The module MOD2 
then synchronizes its dock generator GEN2 with the clock signal TS1. The module 
MOD3 also synchronizes with the dock signal TS1 ond generates a clock signal 
TS3. However, the dock signals TS2 and TS3 are phase-shifted by the respective 
time intervals that the dock signal TS1 need for the transmission on the bus line 
BUSSND to the modules MOD2 and MOD3. 

The module MOD2 transmits the dock signal TS2 with the aid of its transmitting 
module SND21 on a bus line BUSRCV for the module MODI , which receives the 
dock signal TS2 with the aid of a receiving module RCV1 1. The logic component 
CP! forms the correction information COR(DIFl) in a manner known from Figure 
1 and transmits it with the aid of o transmission module SND1 2 on a bus line 
CORXto the module MOD2. The latter receives the correction information 
COR(DIFl) with the aid of a receiving module RCV22 and adjusts its dock 
generator GEN2 

The module MOD3 sends the clock signal TS3 with the aid of a transmitting 
module SND31 on the bus line BUSRCV to the module MODI . The logic 
component CP1 forms, in an analogous way as for the module MOD2, an item of 
correction information and transmits it via the transmission module SND1 2 to the 
module MOD3. The latter receives the correction information with the aid of a 
receiving module RCV32 and adjusts the clock generator function of its control 
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module CPU3. 

The receiving module RCV22 of the module MOD2 posses on the correction 
Information COR(DIFI) also to the logic component CP2 so that the latter can, as 
explained on the basis of Figure 2, generate, on the one hand, the correction 
value COR2 for the clock generator GEN2 for the purpose of adjusting it and, on 
the other hand, the time difference value DIF2 that a transmitting module SND22 
sends on a bus line DIFXto the module MODI . 

The modules in Figure 4 are differently configured to illustrated different design 
variants so that their mode of operation as synchronizing "master module (MODI) 
and also as "slave" modules (MOD2 and MOD3) to be synchronized emerges 
simply on the basts of the respective module construction and the respective mode 
of connection of the transmitting and receiving modules. 

However, it is also possible that similar modules are used that can perform both a 
"slave" function and a "master" function. For example f not only a slave program 
module may be present, as explained, on the module MOD3, but also a master 
program module so that the module MOD3 may also act as synchronization 
"master". 

Furthermore, the module MODI may also be constructed like the module MOD3 
and have a processor for running a program code, but may contain, in contrast 
to module MOD3, a master program module that can perform the 
synchronization function explained above and, if necessary, also a 
synchronization monitoring function. 

An eligibility to operate as "master module", that is to say an eligibility to 
synchronize one or more slave modules, may be permanently stipulated by, for 
example, configuring an interrogation contact, a so-called jumper, on the 
respective module in a suitable way. On the basis of the configuration of the 
jumper, the respective module can determine whether it is being used as master 
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module or as slave module. However, provision may also be made that the 
respective function is determined dynamically, for example, by that module 
becoming the master module that is the first module to transmit its clock signal. 

4 . Brief Description of Drawings 

Figure 1 shows a sequence of a synchronization according to the invention 
on the basis of diagrammatically shown modules MODI and 
MOD2 according to the invention, 

Figure 2 shows monitoring of the synchronization and a ^synchronization 
subsequent to the synchronization in Figure 1, 

Figure 3 shows a supplementary or alternative solution to Figure 2, that is to 
say monitoring of the synchronization and a ^synchronization, 
likewise subsequent to the synchronization in Figure 1, 

Figure 4 shows an arrangement for performing the method according to the 
invention. 
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1 . Abstract 

The present invention relates to o method for the synchronization of a first and a 
least one second module, each having a clock generator. The invention 
furthermore relates to such modules, a master program module, a slave program 
module and a device for this purpose. 

It is proposed that the first module (MODI) transmits a first clock signal (TS1) 
generated by its clock generator (GEN1) to the second module (MOD2), which 
synchronizes its clock generator (GEN2) with the first clock signal (TS1). The 
second module (MOD2J transmits a second dock signal (TS2) generated by its 
clock generator that is synchronized with the first clock signal (TS1 ) to the first 
module (MODI ), which determines a time difference value (DIF1 ) between the 
first clock signal and the second dock signal, which time difference value is 
essentially due the transmission time of the first and the second dock signal 
between the first and the second module. The first module transmits an item of 
information (COR1 (DIF1)) about the (first) time difference value (DIF1) to the 
second module (MOD2), which odjusts its clock generator on the basis of said 
information. 



2. Representative 
Fig. 1 
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